Molecular size heterogeneity of ferritin in mouse liver.
As much as 4% of the total protein in pure liver ferritin from mice with short-term parenteral iron overload produces a minor band migrating anodally to the major (alpha) band of holoferritin with non-denaturing polyacrylamide gel electrophoresis. The components in this minor band and the alpha band have been isolated to purity by preparative electrophoretic fractionation. The protein in the minor band is ferritin, since it contains ferric iron and fulfills defining criteria at the level of biochemistry, immunology and ultrastructure. Native polyacrylamide electrophoresis with pore-size-gradient gels shows that the ferritin molecules in the minor band have a slightly smaller diameter than the holoferritin in the alpha band. Isoelectric focusing reveals that the smaller ferritin has an identical number and range of charge isomers (pI 4.9-5.3) as the larger ferritin, but the relative amount of each size class within some isoferritin bands differs. The smaller ferritin molecules are structurally intact and are made from polypeptide subunits with Mr 18 000; the larger ferritin molecules have subunits with Mr 22 000. The minor species of hepatic ferritin thus has a smaller molecular size because it is made mainly from smaller subunits. No minor electrophoretic band can be detected in liver ferritin obtained from mice with normal iron levels. These results demonstrate that siderosis induces the formation of molecular size polymorphism (macroheterogeneity) in mouse liver ferritin. The new smaller hepatic ferritin could serve to redistribute excess iron into the main storage organs during the early response to iron overload, since it appears to be identical to one of the two types of serum ferritin molecules present in these siderotic mice.